(19>B*B*ftJr (JP) (12) & 4$ fft Q $g (A) <ll)ftttttM£n»f| 

^¥9-191150 

(43)&MB ¥fi£9ip(1997)7 J322B 

(51)Int.a. s §*BUfB*t )?(*j£l!## FI &*fi3?*Si»r 

HOIS 3/18 HOIS 3/18 









»3jt8©»C6 OL 


(£ 10 H) 


(21)ffl«## 


19078 -282599 


(71) MBA 


000005290 














(22)til»B 


8^(1996)10.8248 




*OiC*5=f ftfflEyitf>l*J 2 TB 6 










M)M 




(31)Sft*fc£$#ff 


ttR¥7-286958 




JtOSCSP^ftBK2L©rt2TB 6 


#1# * 


(32)«5fcB 


¥7 (1995)11^ 6 B 








(33)«5fcMBi»B 


B# (JP) 












































jRSCfFf ftffl KAO W 2TB 6 


















(74)ftSA 












tmmz&< 
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(57) imm 

GaxAsPitL, III^TC^cOfil^x £ [0.5-0. 

8] {zn£fe-tZ> 0 



(a) 




21 (SI02) 



(b) 





15 (p-lnGaAs) 

14 (p-lnGaP) 

13 (InGaAs/lnQaAsP) 

12 (n-lnGaP) 

11 (n-GaAs) 




15 (p-lnGaAs) 

14 (p-lnGaP) 

13 (InGaAs/InGaAsP) 

12 (n-lnGaP) 

11 (n-GaAs) 



21 (SiCh) 



(c) 




3 J_ 



17 (Tl-Pt-Au) 



— J 1 : : - 

J i » — ! 1 1 * J£ * 



15 (p-lnGaAs) 

14 (p-lnGaP) 

13 (InGaAs/InGaAsP) 

12 (n-lnGaP) 

11 (n-GaAs) 

24 (Si02+aSi) 



23 (SiCfc) 



16 (Au-Ge-Ni/Au) 
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I»*JSll GaAs£ffi±i::^J*$ftfc*JIR*igff> 
^ fc W A f$L S iSfe I - «fc «9 R « £ ft ft <b it T ffM S 

*Hil*tt<Oi»jftBJltt. Ini-x GaxAsyPl-y S ({£ 

u xi* [o< x< i] frbte%uim7tm<v&\&, y 

[0<y<l] a»fe#*V»7C*«0»t<gO jJ^fts: 

[If 3 ] mlE I m-x Gax As y P 1-y jfcOIII^TC^ 
cofij^xH, [0.5-0.8] lcgft5££ixSw££«M» 
4"f6BI*«2»cEttO#««:i — if$S«o 

*«^^*JBR«jS<o^««cu-1f3g«Tfcor, 20 
rcOiM^^^ffl^^^^rfflV^THtlEGaAsS 

GaAs&«_LlC:fc5tt<5 tf »tttt^^*««*Sf^*l 

^ Srfflv^-CWEGaAsSfiilc^WAJRftCtt^ftifelcl: 

[If 6 ] S(rEGaAs««±(-aJl?gj«i-6 1— -if 

ni-x GaxAsyPi-y H UI.U x t± [0<x< 1] 
ft5III^7G9?i<7)fl^, ytt [0<y<l] ^45V 

n 5 KE<8tf>¥W# vmmcom&xfeo 40 

[«^<Df¥^fttfclJfl] 
[0 0 0 1 ] 

[0 0 0 2] 

[fi£*tf>!$«] GaAsS«±(-JKRK$n2»*JiR»5SW 
d: v ^tS^^fifc^ (Catastrophic optical damage) ^ 



^^7tm^{12 0 0mWgSti)b6„ 

[0 0 0 3] cwJ:9ttBMit<**-*-6'<<: ^MHfci" 
-if»«<o#tHlttt*r, *<ou-ifSB«iKftl;:*rL-ca 

«ll^Lfc*)iRc7)lli8ffi-Cfc6*;tti«05 (§?Bfl®) 
(c , **j»*Ico *: # <b ft 6 »R £ £ it 

teu rnicioT±E#ffl7t^fi&tg (cod) £E5ifc 

[ooo4] iftwcii^*^ mmn, mi o\z 

5 M^tfGaAsSfil Ui:TW7yKJI 
^Zj:tniInGaPll2, ll^^Fl (U— !f»tt 
Jf) tlt^InGaAs/InGaAsPil 3, JbS^7 
y Kl?r^tpiInGaPil4, ^IT^V^^ h 
Wty^) IHTOpilnGaAsll 5 £MI&S[ 
JBLfc£JlR»itt LTSimSftSo IO¥*#^f 
^^^Am^ii, GaAsSi 1 lWl®lCAu-Ge-Ni 
/Au«l 6&aK»LTJ0rt3*U *fciE«ffittHtlEp 
^ I nGaAsi 1 5 CD^ffitdTi- Pt- Aui 1 7 Sr^lrL 

[0 0 0 5] 

(InGaPl) 18^KfIIIt 4 0 0—580 
'CSSfcBK, *^3B*«*aaJC*5^Ta1IEAu-Ge- 
Ni/Auil 6, ^V^iTi-Pt-Aufl 7 7^£>ft6m 

j^l 8<Dm&&f\Zte^ wifZmfe±\Zh I nGaPJf ^HIBf 
[0 0 0 6] #3SW2r<7)«fc 5ft*W^r%itLTft$n 

®*)<n\P\±.*mz>km^ mm&&m< . t^t^o* 

[0 0 0 7] 

<*mm\c&z>*mfti'- -rmmiL GaAsSts±(ci 
nGaAsPrnzm+xj* k-rz&mm&tfL&z-tTmzL 

«9R*Sr*ft^>-frr^*ttfcu 

J&£ix6 u~- tfSttlitciott 5 l — Vftm&m&O , 8 
-1.1 Mm(caS:^L, «!E*tt3*f«fR«c^fi£$tLSW« 
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[0 0 0 8] 4$lclpf jfcrf 2 lcffi<K-r -5 «t 5 Mftijfe u — if 

T\ Ini-x GaxAsyPi-y 1 (l§L, x (2 [ 0 < x < 
1] a*fefc5IIIjR7G*a>«£\ yfi [0<y< 1] rt> 

[0.5-0.8] i;^Lf::^mar^6 0 10 

10 0 0 9] o£ 9 GaAsS*E±«C»«««J*ftffl^^ 
ni-x GaxAsyPi-y mfrbti:Z>l'-lffZ&mkmWL&m 

(*da»t») hoi — iff5«afes^»LTa 

[00 10] *yh*3BW^«5¥*frL — ifsseojgiig 

^*^£fftlSGaAsS«i:K:|3:t1\ C<7>£ 

* £^TmIfBGaAs&;R±l£W«&JS5^ 

^i-^>t>^T**)^) 0 30 

[0 0 1 1] -tLr*affiGaAs«S±JC«JiJ»jSfci-5U 
<b LT\ Im-x GaxAsyPi-y 1 (ill, x [ 0 < x 

< i] frbt£z>inm7tm<Dm&, y«[o< y <i] 

^W>^»)A (In) <Dfi|^^ x ^a^Cttv^S 

[0012] 

^.tf nfflcOGaAsaffi±(Cj»tR««*ftffl^^^ ^rffl^ so 



I nGaAsPl <b L , U~ iFfSttJB 0 . 8 
-1.1 Aim, g£ L< 1*0 . 9 8 y mi U ^feBfttBW 

KKJicoSjlM»*lS:/£: < -T 5 - £ T*±IE u— t^XtHttft 
[0 0 13] Ld^fcrcoj: 5*«ifio^2»flcu— 

o rfflrisGa AsSts±f-stRrics * tiz> g>mm*mi*m 
[0014] miitt&w\c&z¥mfti''- j 9 : mm&m 

Mf&*7Fi-h<DT\ #J;U;f n^CDGaAs&t£l 1 
7X-7CVD (ftjffifcfi) 

0 0 nmOSiOafe, ^^^^^^rffl^Ac^^ h U y 

[0 0 1 5] ^<nm$lW$Ll$L&m-r** 1 9 ft, n^G 
aAsS^ 1 1 ±»C*«^JR«*BfiKft (MOCVD) 

i-^>±T*fi^^tS:fij^m/c:-r i bor% GaAsS^l 1± 
iS^^gffl-^^^ 1 9^GaAsS«l 1 ±M#», 
T^OiR^Atitt lib.iic «r^r^H«/^"CV 

trie, Romt£-rz>m*ftMmntLi 1 a-c»«t5jD< 

^-<^ttfc*M5 0 v m, g$ 1 4 0 0 a/ mCO^^^-^^ 

-r ^*to*^-jgj5s«« i i b . 1 1 c *cq is—fm&n 
<Dtef&.mm (u— tf»tt*«) 1 1 b^^A.T-i9:Jt^ 

WftJtt, g$ 6 0 0m mtCM^-^^^^L^ 1 9 b <b 

[0 0 1 6] ft, ±Kffi»#-e VI 9 a (U 
— 1 b) Og^li, 1f»tttt*> 
JgA««l 1 b lC2oO***l/-f8lW^ imte 
as4r* c t"&^-tttc:2<B^fiRL<l: ? 8S#»fls 

fjSlt*«fi) CO 2f^i: LTg9:^^n6o £fz-?*?m 
Lm^i 9 bcog^r^lO^^fi, ±IEl^— ¥Sttfl»C 



(4) 
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^iUc^r^r 7 0 0 m, wtt(Cjg>i5*tti*tffiW»JfiKft 
^3 00 /imtt6M^^~fM^, « 1 0 /i mCO 
x h7-Y 7&<»m*l&i8$ML 1 1 b , 1 1 c icftKHlc 

mow^^^N^yi 9 b & ±fcm*Bf$.mt& i 

1 b . 1 1 c^^(Df^^]{: 6 0 0/i m<DffiM& 

[ooi7] ST±a5Lfc*n#/<^-^<DaiiR«ig6dc« 

ffl-r^.^ 1 9i^nfGaAsMl 1 ±KflML*:fc<b 

ffi#*&JRfttt/*ft (mocvd) j^^fflLt, mria 

n^GaAsS^l lJi«c^T^¥W#Ji«:fS»ciS«*«c 
*f BPfe, a2(a)I^TtJ:5l-*fT»^7 
y KJI 1 2 <t Ltnil nGaPJl £-t*\ ^;tf>±JC 

ftPG C&Z>m t lif^Fl i: Sr^tf i^— !f SttJi 1 3 
tU, i^ljt I nGaAs/ I nGaAsPl^f 

InGaPi^I^^ ft«lC3V^^ MISFIT 

I nGaAsI^*f^5, 
[00 18] Z<Dt$m2 (a)\C^X?mi$L^&\,^X$g 

J&ft&OffiRl- £ 9 , H3(a) 1 1 a 

*mit»o»j«««i i c (v^^iLf^i 9 b^ 
9ic^ttxv>^v^tfl*tffio^«i«ci i c-ete (i 

[0 0 19] a±<D«t 5t-*JiBt«:^Lyi:*btf. #: 

* m y^77^ia^ h®i s±»c^ 

S iOz £-£Tlg] 2 ( b ) d^i" <fc 5l:^7f> 

2 0 &fl2jSi-£„ 
[ 0 0 2 0] L^6tt, 10iyfy^^^2 0tft 
ffllt, I nGaAsllC^t^x^fV^t LTrS^ 

J£&£ffll^-C, 11 2 (b)(C?n-f £ 9 >^ ^ hJll 5 
a*<b±flS^7 y KH 1 4<Di£^£-C£:n 



[0021] *<n'& s ytttittU<oj&f8.mt& i i c ±.<n^ 

1 1 bCSJtit^Siyf^^^^ 2 0£ffi^T± 
ffi*ffi*tffl^^ritffi« i i clo^y^ hJll 5£i&ifc 
L/cf&, 2 0£— JL^i"^ 0 Lt!>> 

£SL i3 (b)(C^-T<t ±|EO*D< h/I 

1 5«r»*L^«« (*ttJi*«B50^««l 1 c) \Z<D 
10 ^SiOzRSrflSfifcU rn«:««»WJi 2 1 fc-TS. r 

LfcSL = Ym 1 5 £|&5feL7tf!MfclC<D^Si0 2 

[0 0 2 2] *V^ % ID2 (c)tc^i-ct SKiSMiMfc* 

2 lfciO«««*W2 2«:*tf Lfc«, iftian^Ga 

1 1 (Drnffizmm^xz^m-zz: 1 o o M mm 

20 Stclfc^U ^Jx.^(H3 (c)tc^-rj: 9(C^GaAs^ 
1 1 (DmffiimzAu-Ge-Nl/AumX 9 45fttSl 6 

* HJll 5±(CTi-Pt-AuiI£ ^^SiEm^l 7&|£ 

[0 0 2 3] ^<D&. ±a!U^*D<#SlR^)*L^G 
aAsSSl l£s BUtaiS^^^ffl-^^^ 1 9 

stmm (ytmmt&m ^> H3( C )i^tJ:5^R»* 

5%OSi0 2 U: 9&£<g;£:£tJ^2 3?r^L, tt7 

b \z7jk-tmmffi «cns*t*9 5%^i^ 

[0024] 9cv^#««:i — -?mw.<Dmj?fa<omftx 

&>?>m$im%Lf&&m-**? 1 9co^^. (in:,7t7^ 

yc) -c^ K^-SrWK ITi^ u-f 

T^5o L^t>±IEWjKl8Jl^±K* s ttaaS»JB 2 1 ic 
i:oTISh>n-Cv^oT\ JSJ®#;^iR« (COD) ic^t 

50 
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[0 0 2 5 ] W^tf±IEOXS^toTKitL/c«tgK 
SO. 9 8 u m»i|£Wft:u— S*3g|l(cj:ntf, JfcWWSB 
ic*>it6W«Kcoa»j*«^o . 8 8 ^mt@^<t*:#< 
fc<3. «x.tfH4(c*o*ffl*«tt«r^-rj: oic s 60 

flcU-if^jUdfcoTIi, 2 0 0 mWg£<D3tefcH*j£i» 
«fc5^i-S^»tr-«Sffi*^««l (COD) CDjIMIHcJ; 9 

[0 0 2 6] *fc«l3i6Lfc*D<Sjjt*tl556fi«SO . io 
9 8 ix m^^l/- *M£BtC:fc^-C, 
<lf:WMOf^3 0 0/im^l (i8Kffi%A 
Sffl^** 1 9(0«#*rfil^>EI«* s 6 0 0 AimT'& 
5 0 ) t LtztDft, ^07tKs/ ht^Xtt*wM^ + 

Jfc(ftUTR^o*ai*ttr— ASrt#P>tb^r 20 

[0027] t ^%T~mmLtzmiRmi&!&&:m-*x? 1 

9«rfflv^tMOCVDI^J:5 ^ ^ 

«ftfcIIHJM»G>, mc-OiSVJ* (In) ld:fc^-C« 
^ic^C, #!J<>A (Ga) ^*3JtSa!l*lilt«W^^ 
V\ ^ot«-ra/^«f 1 ^ mffi^«*L/ 

tLTt^a I ni-x GaxAs (x = 0 . 8 — 0 . 9) CJjot 

[0 0 2 8] ^ : t**»ifll:ffis*** u-f 

ttH) OMWtlt, flitting GaxAsyPi-y 
(x = 0.7, y = 0.6 5) Jrffll^iH^lt'fc 
6, BP^>, M5 0(imOlR«*ftftffl-r^^ 19*1 
0 u mco^-v y^*rl«T"CRltyi:t #<o x 1 9 

[x-xo] , *3j:^<^Katott: [d/do] COIIIS 

[0 0 2 9] ±KlIlJ£Oilflritxli % ^Lfclni-x Ga 
xAsyPi-y ^ [Ga/(Ga+ In)] ^LT^ix 
6k<0T'&9. B6aMIAlCftt*T£M£ft<5a. In 
OM/5^<^6li:*,TLti^o ::co[§]6 7>> 



[0 0 3 0] ^ot:wJ:9^l:S^^T«^(/) 

T I m-x Gax As y Pi- y l^ib^ai^F^rMta 
J;3l:tKlia^o *)^i:lElnk GaxAs y Pi- y 
A <b * 6 fi: £ Kfts L 7c t # CO mJfS^ x ^ figjg £ 

[Eg-Ego] (iH7lc^-rj: JUlfca. lit, Z(Ot 
[0 0 3 1 ] i::5T*tf *Fi<D/^ K^rt 

W) <o*{b*« % S^#F««r*-riIiaiOttfi8^*:# 

[0 0 3 2] ifSS|S"C*e>ffl 
V^btbTV^ I nGaAsi^Fl <x = 0.8 5) T* 
tt % ^^^Sft*(cJ:6fltJiC(0*^:tti . 5 9ffipa*-c*> 

•9, *R/&^{bKt (x = 0.85^0.84) atTfc^o 
^9 7 0 n m, ^PS^^^ 9 4 0 n mCD3if|'n*~C\ 4 0m 
J f ^mcotiu< I nGaAsP&^F-^F/f (x = 0.7, y = 

o.6 5) (om^. * ? x zmmnmxn i . e 

3fgFtc<>*9. *fc*&ric3EfbW: (x = 0.7->0.55) 

III ■7^^W9 7 0 nm, ¥IS«^9 10nm 
0*§^T'7 5me VtC^itU ^ Lit I nGaAst^F 

[0 0 3 3] ft, H 6 JC^-r»tt<7>*f«f=-CHy^> K=? 

IIlKcO*aj6Kx^ (x=0.4 5) f+5S 
•Ct^^:^6o f L t I nGaAstT-#Fi{cM:^T 2 

«^±oaE{b^ffl»-c#5in»E^«aj««sHtt (x = o. 
15-0.7) % *7cl . 5tttt±<DSMbasffl#-c*aii 

I^comfiJc®®^ (x = 0.0 5-0.7 8) Tfe^It 
dS»*»6o L^L-tw«i^xSr/hS<i-^^ % 

#6lfij«j6H(i«ia (x = 0. 5-0.8) "Cfc5 ctmx. 

[0 0 3 4 ] ^oT^ig^SO. 9 8 /i mC0^rtiH^?## 

>^LT^i£L7c-v*^«l5 0 /i mCOil 



b) £ 1 0 u mWJNRTJ&JS-rSo &^t*w<Oi8iRffi*J* 
mm-**? 1 9 4rffl^fciBtR««filt«lC«tO, *fni 

I nGaPT^J^ 7 y K**r 2 m m/ft^it^ 

[0 0 3 5 ] ^LT^<7:>±iCftffii:&tf>J§<!: Lt^> K 
^f^Sf (1.5 5 eV) OlnGaAsPl^4 0n 
mmiCffML/'cm, I nGaAsPm*^#FJIS:*JE¥ 
ifi»^<OIII»»/&as (x = 0.7) , VflUfifiM* (y = 

0.6 5) fci-5J:9l-6nmJ|lcMtSo MiC^CD 
±l£*M Ci£tf>Jl £ LX'<> K*ir y>^** (1.55 

eV) CO I n GaAsPl^4 0 nmIl:SI^t, d*t 10 

[0 0 3 6] pS I nGaPiai^ 7 '7 Kl^r 2 m 

f6 0 ^LT^CD±(Cp§J I nGaAs^y^^ hJI£0 . 
5MmSft^5o ft, nilnGaPTB^^y KJ§*5 
i^pf I nGaP±«5^ 7 y KJi*r. fiMfi&aE&T-tJx 

[0 0 3 7] HtJfS¥^tc*Jtt6^^^^ h 

[0 0 3 8] roj: 5*-UTS««*«;ftSrfflV>T»5ft 

mfcftD, ¥ffi»t-*5tt5WS»Ji .(U— IfSttJi) "C 
co^)fe^S»iO . 9 1 ^miftot, ^O^ttitt^^^ 
— riSISKS (0.9 8 M m) WttaWbt^wi 

^ 1 0 0 0 m m (fStt^^g 8 0 0 m m, Ttmtt^tS^: 
200/im) <h Lfci^, ^©«fil#V^t«S:2 5 
mA£ifi;<KJtU *fc 5 %(OR**HtS:?Kj*L^fl9iBffi 

5 r t &mm £ titz 0 40 
[0 0 3 9] wtttdMLTfSttJiS: I nGaAst Lfc^ 

[0 0 4 0] *fc#SSWJc«6¥»f*u— if^KUiJiti 
li\ iftJ&L/cJ; ?(cJmti#^-A£¥tt«-C2 0° fiS 
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$r 9.0%J^±icffiy>6^ir t§|-Cife5, C<7)i§£\ 0i] 

[0 0 4 1 ] ^T*l6P^lc^S^**u— -iFISIlSrjlS 
TK««iitRricft(c J: 19 J&f& L fc* Pal/I 

JclnGaPJlS:««»«fi)cft^J:«9»fiK-rSi:, 

v>T3I*#£i:»<**o V£^xm*<Dtj:\,^m'? I n 
GaP^77 KJiSrJKfifc-f Stctt. MttlftAfti: J: <b 

6rt^L(C InGaP^77 KIMI^t^t, ±12 
[0 04 2] ^otli^ 0.98m mO^tti^^l 

flew- »fSrliai"S»'&^tt, «^tfB8l^t«t5 4 

aAsSSlllC ft-f n£J InGaPT§15^7 5/ Kll 
2 a ^ 2 m mlCMt^o ^T^O-LlC S iN^m 

^ ^ *I 5 0 /z mOMIMIffl^ ^ ^ 1 9 («»«^ 

[0 0 4 3] -£<D^ 1 9£rJf!^ 

fcl^i^ffa^ nIInGaPT»^7yKil 

£>S £ IT/<V K** ^X&g (1.5 5eV) CO I nG 
aAsPl^4 0 nrnfft^fifcLfcgL I nGaAsP^i; 
■^#F»Sr^lS¥ifl«FI5-COlIIiS*a^ ( x = 0 .7) , 

vmUl&fr (y = 0.6 5) tteZ>£ ?l-6 nmjp^ 
"X^g (1.5 5eV) <7)InGaAsPl?r4 0nmflI 

*SS$-ti\ rtufcu- - r»ttJB/WttlSJI l 3 <b-f^ 0 

[0 0 4 4] ^ LTtO±C I nGaPi^J^ 7 7 K 
m 1 4 a $r0 . 1 v mSftS-frS. *l^miEJa««« 
Sfiffl^^l9^*lfc», -^O^iSiCp^ I nGa 
Pl$!S^77Kil4b$r2/im«fH, 55(-^*<7)± 
tCp^l I nGaAs^y^^ 1 5^0.5/i m^g^-^r 
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[0 0 4 5 ] ft, ±^LfcJ: 9CnS I nGaPT^^ 7 
3/KJil2a,12b*5«tt/pS?I nGaP±gfl^ 7 3> K 
■ l4a,u b«r-tn-lftb2«««c»fiJl-J-6r fclcj: 

9, * 7 y KJirt(c*jitsaio«*3ftsii|ix.e>tt5 - #ic 

THUDS' KJlw±(*:Sr/j:-*-nS I nGaPT£fl^ 7 y K 
ll2a^f<Ml/:li I nGaPTffi*7 K 10 

112b, U~ ^®ttJi/a»ttB» 1 3, ioctt^p^ I 
nGaPi^J^ 7 y KJi 14a &-ffiFtail«««fi8;Sffl^^ 
* 1 9*ffll^-C»««*J«ftS^ IftflMlt 
&m-**? 1 9^x 7 fy^itt±§15^77 KJIco 
i^^tpi InGaPT^5^7 y Kill 4 b&m<M 
f&-tZ<DT\ ftte.<D&'feLiZ? 7 y KieMt6^ £ 

[0 0 4 6 ] *>/«C^J- U-if ffittS/««B« 1 3 fctf 

if »ttJi/»«BJi 1 3 (D&wzm&i- zzttm&i, 

[0 0 4 7] **Wtt±aU^:SI*Jgffi»CPS^$*t 
StOT-tt*V\ flJjtfiS&ftJgcjS**!^** 1 9 k L 

Tin 9 ( a ) ( b ) iOTt J: ^ /j:^^ - y^ti ITti 

[0048] *tc±mistzmmteti£X'nv yismm&<D 

60 Ztz-**? 1 9^C0^-y ^7* (BHD ft) £ 1 0 ji m 

Ltffl^5Ctt)^lTfc6„ M(c r con 

[0 0 4 9] MKttMlS&fcJli: IT I nGaAsP^ffl 
GaAsP^ffl^T^i//M^l#bn^ 0 L 
^t)Hlfe^ffi{C^Lfcf§^®ti, (+1.5%) MO 
ffiffiM^rWi-6<7)T% «^.tff*58^«r*Ti-S I nGaAs so 



P-^GaAsP£ffl^ftf;fc\ fSWfeS l-M*B«£SS L X *<n 
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